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METHOD OF MAKING A FIBER LAMIMATE 

SPECIFICATION 

FIELD OF THE INVENTION 
Our present invention relates to a method of making a 
5 fiber laminate, especially a laminate containing fibers from a 
fiber layer interlaced into a filament layer and especially a 
spxinbond nonwoven fabric layer. More particularly the invention 
relates to a method for the manufacture of a fiber laminate, in 
particular of cui absorbent wiping cloth, made of at least one 

10 nonwoven fleece of filaments, and at least one fiber layer made 
of hydrophilic fibers. The term "fiber laminate" within the 
framework of the invention therefore means a laminate consisting 
of at least one fiber layer made of hydrophilic fibers and at 
least one layer of filaments. The term "filaments" is xinderstood 

15 to mean endless filaments, i.e. theoretically endlessly long 

filaments from which the spunbonded nonwoven fabric is formed. A 
distinction is to be drawn between this and the fibers, which are 
relatively short threads or which are in any event on average 
shorter than the aforesaid filaments. The term "filaments" 

20 within the framework of the invention is understood to mean in 
particular filaments made of a thermoplastic material. 
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BACKGROUND OF THE INVENTION 

Fiber laminates and wiping cloths of the type referred to 
above are already known. These products, however, have not 
proved their value, in particular in conqparison with fiber 
5 laminates, which instead of filaments contain only short fibers. 
The known fiber laminates with spunbonded fleece materials made 
of filaments are characterized in particular by a disadvcuitageous 
surface behavior when subjected to abrasive stress. This is 
attributcQ^le to the fact that the endless filaments are less 

10 movable because of their being tensioned in the nonwoven fabric 
on both sides, and therefore can only with difficulty be looped 
with adjacent filaments of the fiber layer. In the event of 
eJDrasive stress being applied to these known fiber laminates, the 
fibers accordingly come free of the surface relatively easily. 

15 This is not acceptable for the use of such a fiber laminate 
as a wiping cloth. 



OBJECTS OF THE INVENTION 

It is, therefore, the principal object of the present 
invention to provide a method of making a fiber laminate for the 
20 purposes described which is free from the drawbacks of losing 
fibers from the laminate when the fabric is in use. 

More particularly it is an object of the invention to 
provide an improved method of making such a laminate whereby the 
fibers are bonded more firmly and permanently with the filament 
25 layer structure. 
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It is also an object of this invention to provide a method 
of making a laminate which is particularly suitable for use as a 
wiping cloth and especially a wiping cloth having water -absorbent 
capability. 

5 SUMMARY OF THE INVENTION 

These objects and others which will become apparent 
hereinafter are attained, in accordance with the invention in a 
method which comprises the steps of: 

(a) forming a nonwoven spunbond filament layer; 
10 (b) prebonding the nonwoven spunbond filament layer to a 

tensile strength of at least 50% of the tensile strength thereof 
at maximum bonding to form a prebonded nonwoven spunbond fileunent 
layer; 

(c) applying at least one layer of hydrophilic fibers onto 
15 the prebonded nonwoven spunbond filament layer; and 

(d) hydrodynamically bonding a laminate formed by the fibers 
together to form an £d>sorbent cloth. 

While the reference to a tensile strength which is at least 
50% of the . tensile strength of the spxinbond at meucimum bonding 

20 can utilize the German Industrial Standard or ISO standard 

referred to below as a basis, for coiy spunbond layer it is a 
simple matter to measure the tensile strength with varying 
degrees of bonding cuid to use the tensile strength where the 
maximum bonding is reached as the basis for determining the value 

25 which is at least 50% thereof. 
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The method of the invention thus is a method for the 
manufacture of a fiber laminate, in particular of an absorbent 
wiping cloth, whereby at least one spunbonded nonwoven fabric 
made of filaments is siibjected to preliminary bonding such that 
5 the pre*bonded spunbonded nonwoven fabric has a high tensile 

strength capacity which amounts to at least 50 % of the tensile 
strength capacity of the spunbonded nonwoven fabric at msiximum 
bonding of the spunbonded fabric, whereby at least one fiber 
layer of hydrophilic fibers is applied to the pre-bonded 
10 spunbonded nonwoven fabric, and whereby the laminate is 

hydrodynamically bonded from spunbonded nonwoven fsQ^ric and fiber 
layer. The aforesaid high tensile strength capacity is derived 
from and defined in DIN (German Industrial Steuidard) 53815 and EN 
ISO 5079. 

15 It falls within the framework of the invention that the 

spunbonded nonwoven faddric is pre-bonded with a calender, in 
particular with a hot embossing calender. The aforementioned 
high tensile strength capacity of the spunbonded nonwoven fabric 
at maximum pre-bonding of the fabric is derived as follows. The 

20 contact pressure and/or the surface temperature of the calender 
or the calender rolls respectively are initially so varied that 
the maximijun cuid highest possible tensile strength capacity is 
derived for the spunbonded nonwoven fabric which is pre bonded in 
this way. In this situation, this therefore involves the 

25 greatest possible tensile strength capacity of this spunbonded 
nonwoven fabric at maucimum bonding. In order to set a value 



4 



22882 

according to the invention of at least 50 % of the maximum 
tensile strength capacity, therefore, it is then to the purpose, 
under conditions which are otherwise the Seune (such as the 
determination of the maucimiua tensile strength capacity) , for the 
5 contact pressure and/or the surface temperature of the 

calender or the calender rolls to be chcuiged until the high 
tensile strength capacity according to the invention is attained. 
According to the invention, the arrangement of the connection 
points, produced during the pre -bonding process, or bonding 

10 points respectively, is to be effected in the spunbonded nonwoven 
fed^ric in such a way that an optimimi compromise is attained 
between the closed surface of the nonwoven fabric (narrow 
distcuice interval between the bonding points) and good needling 
capcJDility (greater distance interval between the bonding 

15 points) • 

With the method according to the invention, it is to the 
purpose to work with conventional embossing calenders or hot- 
embossing calenders. As a calender pattern, in this situation 
regular and/or irregular point patterns can be used, as well as 

20 open and/or closed line patterns. During the calendering, an 
embossing cylinder can work against a smooth roller or even an 
embossing cylinder against an embossing cylinder. With the 
embodiment of "embossing cylinder against embossing cylinder", 
both an engraving projection of the individual cylinder can work 

25 against an engraving projection of the other cylinder, as well as 
an engraving projection of the one cylinder against an engraving 
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depression. It lies within the framework of the invention that 
the nonwoven fleece strip is already deformed in three dimensions 
during the pre -bonding, in order to obtain a higher volime in the 
end product. 

For the manufacture of the spunbonded nonwoven fleece, 
within the framework of the invention filaments are used with a 
fineness or with a diameter from 0.3 to 3 Denier, for preference 
0.5 to 2.5 Denier, and for particular preference 0.8 to 1.5 
Denier. To the purpose, the fineness or the diameter of the 
filcunents of the spiinbonded nonwoven fabric is below 1.5 Denier. 

According to one embodiment of the invention, the filaments 
of the spunbonded nonwoven fabric consist at least in part of 
bicomponent filaments. In this situation, bicomponent filaments 
with a core -sheath arrangement have proved their worth in 
particular. It lies within the framework of the invention for 
the spunbonded nonwoven fedDric consists of a plurality of 
nonwoven fabric layers or filament layers. The filaments of the 
individual layers can in this situation exhibit different 
properties. 

As already indicated heretofore, during the pre-bonding of 
the spunbonded nonwoven fabric connection points or bonding 
points are produced between the filaments of the spxinbonded 
nonwoven fabric. To the purpose, a pre-bonding of the sptuibonded 
nonwoven fabric is carried out under the proviso that the maximiim 
free path length determined between two bonding points of the 
spunbonded nonwoven fcQDric is less than 15 mm. 
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According to a preferred embodiment of the invention, the 
pre -bonded spiuibonded nonwoven fabric is deformed, and, 
specifically and to the purpose, before the application of the 
fiber layer of hydrophilic fibers. In this situation it lies 
5 within the framework of the invention that the deformation takes 
place traoisverse to the flat face of the nonwoven fabric or to 
its surface, such as perpendicular to the surface or oblic[uely to 
the surface. The deformation is carried out so that the 
thickness of the pre -bonded spunbonded nonwoven material is 

10 increased as a result of the deformation. The deformation 

according to the invention of the pre -bonded spunbonded nonwoven 
material is effected in particular if it is intended that the 
thickness or the volume of the fiber laminate being manufactured 
still leaves something to be desired or should be increased. The 

15 deformation can, for example, be carried out with the aid of 

hydraulic forces on the drum of a hot-air drum dryer, or carried 
out by a suction roller. It also lies within the framework of 
the invention that the deformation of the pre -bonded spunbonded 
nonwoven material takes place between two surfaces which interact 

20 or are immersed into one another, in that, for example, a rubber 
or brush roller works against a metal roller with a grained 
surface, or by pleating or the like. A deformation of the pre- 
bonded spunbonded nonwoven fabric cam also be effected by means 
of grooved or otherwise irregularly arranged surfaces. It lies 

25 within the framework of the invention for the deformation step of 
the method to be carried out at a temperature below the melting 
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temperature of the filaments, and with bicomponent fibers or 
multicomponent fibers, below the melting point of the lower 
melting components. For preference, the deformation takes place 
in the temperature reuige between the softening point and the 
5 melting point of the filaments. 

According to a very preferred enibodiment, which acquires 
very particular significance within the frcuxiework of the 
invention, the pre -bonded spunbonded nonwoven material is treated 
with at least one wetting agent prior to the hydrodynamic bonding 

10 process. In this situation it falls within the scope of the 
invention that at least one tenside (surface active agent) is 
used as the wetting agent. Such a tenside used in accordance with 
the invention exhibits a lipophilic and a hydrophilic part, or a 
lipophilic and a hydrophilic end. Tensides have proved their 

15 worth within the framework of the method according to the 

invention for the treatment of the pre -bonded spunbonded nonwoven 
material. As wetting agent, ionic, i.e. cationic and/or anionic 
tensides cam be used, or even non-ionic tensides. According to 
one embodiment of the invention, ampho- tensides are used as 

20 wetting agents. 

It lies within the framework of the invention that, after 
the treatment with the wetting agent, first a drying of the pre- 
bonded spunbonded nonwoven material CeUi take place. According to 
a preferred embodiment, the pre -bonded spiinbonded nonwoven 

25 material can be conducted to the hydrodynamic pre -bonding stage 
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after treatment with the wetting agent even without prior drying. 
This latter embodiment has proved its value in particular. 

Before the hydrodynamic pre -bonding, the fiber layer made 
of the hydrophilic fibers is applied onto the pre-bonded 
5 spunbonded fleece material. The hydrophilic fibers are water- 
cdbsorbent fibers. As hydrophilic fibers, use may be made in 
particular of cellulose fibers, such as pulp fibers. The fiber 
layer made of hydrophilic fibers at the same time forms an 
absorbent layer of the fiber laminate according to the invention, 
10 whereby at least a part of the hydrophilic fibers pass through 

the hydrodynamic pre-bonding into the intermediate spaces of the 
minimum of one spimbonded nonwoven layer. According to a very 
preferred embodiment of the invention, the hydrophilic fibers are 
applied with the aid of at least one carding machine and/or with 
15 at least an air- laid device onto the pre-bonded spunbonded 
nonwoven material. 

It lies within the framework of the invention that at 
least one second spunbonded nonwoven material is applied onto the 
laminate formed from the minimiim of one spunbonded nonwoven 
20 material and the fiber layer of hydrophilic fibers, and 

specifically, to the purpose, before the hydrodynamic bonding. 
The second spunbonded nonwoven material is in this case, to the 
purpose, applied directly onto the fiber layer made of 
hydrophilic fibers. Accordingly, this preferred fiber laminate 
25 exhibits the layer sequence of spunbonded nonwoven material - 

layer - spunbonded nonwoven material • 

# 
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The second spunbonded nonwoven material is likewise 
treated in the same manner as the first spunbonded nonwoven 
material before being applied to the laminate. To the purpose, 
the second spunbonded nonwoven material is pre*bonded with a 
5 calender or hot -embossing calender in the meuiner according to the 
invention, and for preference then treated with at least one 
wetting agent. A spxinbonded nonwoven material strip or a fiber 
layer respectively can, within the framework of the invention, on 
the one houxd be delivered as an already finished layer, for 

10 example from a roll. According to cuiother embodiment, 

the spunbonded nonwoven material and/or the fiber layer can be 
delivered directly from a corresponding manufacturing system. 

It lies within the framework of the invention that the 
laminate, made of spunbonded nonwoven material or materials and 

15 fiber layer, is bonded hydrodyncunically by a water- jet treatment. 
With such water- jet bonding or water- jet needling, fine and very 
high-speed water jets or high-pressure water jets bond the 
nonwoven fleece material. According to a very preferred 
embodiment of the invention, the spiinbonded nonwoven material 

20 part of the fiber laminate manufactured according to the 
invention eunounts to less than 50 % by weight. 

The invention is based on the recognition that, with the 
method, according to the invention, a fiber laminate can be 
manufactured which exhibits at least one layer of endless fibers 

25 (filaments) and a further layer of shorter hydrophilic fibers, 
and which is characterized by excellent surface properties and, 
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in particular, is excellent for use as a wiping cloth. It is 
possible, within the framework of the method according to the 
invention, for an optimum bonding or looping of spunbonded 
nonwoven material and fiber layer to be manufactured, which leads 

to the situation that the fiber laminate also satisfies all the 
requirements even imder mecheuiical stresses or abrasive stresses. 
It is further to be emphasized that the fiber laminate according 
to the invention can be manufactured relatively easily and with 
little cost and effort. In this sense, the method according to 
the invention is also characterized by its great economy. 

BRIEF DESCRIPTION OF THE DRAWING 

The above and other objects, features, and advantages 
will become more readily apparent from the following description, 
reference being made to the accompanying drawing in which: 

FIG. 1 is a diagram illustrating the method of the 
invention; 

FIG. 2 is a cross section through a filament which can be 
used for the spunbond; and 

FIG. 3 is a diagram of the cloth which is formed. 
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SPECIFIC DESCRIPTION 

Referring £irst to FIG. 3 which shows a wiping cloth 10 
with water eJDsorption properties, it can be seen that this cloth 
can consist o£ a spunbond layer 11, prebonded as has been 
5 described, and formed of continuous filaments, into which the 
short fibers of layer 12 have been interlaced by the hydraulic 
needling and which may be laminated further to another prebonded 
spunbond layer 13 with the short fibers interlaced therein as 
well. The filaments may have a core 14 of one thermoplastic 
10 material covered by a sheath 15 of another thermoplastic material 
so that the surface characteristics of the sheath 15 (FIG. 2) can 
be beneficial while the strength of the core 14 is availcdDle for 
he filament. 

In FIG. 1 we have shown a spunbond stage 16 in which the 
15 curtain of endless thermoplastic filaments 17 is collected on a 
perforated belt 18 to form the spunbond layer 19 which may be 
referred to as a fleece, mat or nonwoven layer. 

This layer is prebonded in a prebonding stage 20 by 
passing it, for example, between heated embossing rolls 21, 22 of 

20 a calender. The prebonded spunbond layer 23 can be treated with 
a wetting agent in a further stage 24, e.g. by a spray head 25. 
The treated prebonded spunbond layer 26 may be then delivered to 
the short fiber application at stage 27 or subjected to 
deformation at 28 by passing the prebonded layer 2 6 between a 

25 pair of drums 29, 30, one of which is shown to be eg[uipped with a 
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brush 31 while the other has a corrugated surface 32 to bulk up 
or Increase the thickness of the prebonded layer. In FIG. 1, the 
thicker prebonded layer is shown at 33. The short fibers are 
applied to the prebonded layer at 27 by one or more carding 
devices or an air layering device 34 so that a short fiber layer 
35 is formed on the prebonded layer 33. 

In the hydraulic needling stage 36, high pressure water 
jets 37 are directed upon the laminate to interlace the fibers 35 
with the spunbond layer 33. Then a second prebonded spunbond 
filament layer 38 can be applied to the Icuninate at stage 39 and 
in a further stage 40, hydraulic needling with water jets 41 can 
cause interlacing of the fibers and the filaments of the second 
layer. The resulting laminate may be dried at 42 and cut up into 
wiping cloths. 
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